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The  magneto-transport  and  magnetocaloric  effect  in  ft2/3Sri/3Mn03:Ag20  (PSMO:Ag)  with  Ag20  (10- 
30  mol%)  have  been  studied  by  resistivity  and  magnetization  measurements.  Temperature  coefficient 
of  resistance  (TCR),  magneto-resistance  (MR)  and  magnetocaloric  properties  of  the  composite  have 
shown  different  responses  to  Ag  addition.  Rietveld  refinement  confirms  single  phase  crystalline  structure 
with  orthorhombic  Pbnm  space  group  and  presence  of  silver  metal  as  well.  TCR  changes  randomly  with 
Ag,  increasing  initially  to  7.8%  K-1  for  PSMOiAglO  composite  which  then  decreases  marginally  with 
increasing  Ag  content.  MR  has  been  found  to  reach  a  maximum  value  of  30.5%  at  1  T  applied  field  for 
PSMOiAglO  composite.  Magnetic  entropy  change  (ASM)  increases  with  increasing  Ag  content  and  is 
found  to  be  3.5  J  kg”1  K_1  (1  T),  6.1  J  kg”1  K_1  (2  T)  and  8.4  J  kg”1  K-1  (3  T)  for  PSMO:Ag30  composite  at 
285  K.  The  maximum  refrigeration  capacity  of  39.5  J  kg-1  (IT),  91.0  J  kg-1  (2T)  and  107.7  J  kg-1  (3T) 
has  been  found  for  the  PSMO:Ag20  composite.  PSMO:Ag  composite  exhibits  potential  for  bolometric, 
magnetic  sensing  and  magnetic  refrigerating  applications  near  room  temperature. 

©  2014  Elsevier  B.V.  All  rights  reserved. 


1.  Introduction 

For  years,  colossal  magneto-resistance  (CMR)  observed  in  perov- 
skite  manganites  has  attracted  much  attention  to  research  into 
structural,  magnetic,  and  electrical  properties  of  these  materials. 
Doping  suitable  amount  of  divalent  alkaline  earth  in  rare  earth  man¬ 
ganese  oxides  makes  it  ferromagnetic  metal  from  the  initially  anti¬ 
ferromagnetic  insulator,  with  accompanying  metal  to  insulator 
transition  and  ferromagnetic-paramagnetic  (FM-PM)  phase  transi¬ 
tion  at  well-defined  temperatures  TPand  Tc  respectively.  Both  mag¬ 
neto-resistance  (MR)  and  temperature  coefficient  of  resistance 
(TCR)  exist  around  these  temperatures  (TP  and  Tc).  TCR  is  defined 
as  1/R  -  (dR/dT),  where  R  is  the  electrical  resistance  of  the  sample. 
A  sharp  M-I  transition  favors  high  TCR  and  materials  with  sharp 
TCR  peak  for  a  little  temperature  change  have  been  demanding  for 
room  temperature  bolometers.  A  high  value  of  MR  for  low  applied 
field  is  required  for  the  magnetic  sensing  devices.  More  recently 
CMR  manganites  have  also  been  the  subject  of  research  for  their 
potential  refrigerating  capability  at  room  temperature  [1,2],  From 
application  point  of  view  one  requires  high  value  of  magnetic 
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entropy  change  (A SM)  for  small  change  in  magnetic  field  around 
room  temperature  which  should  also  be  constantly  high  over  the 
entire  temperature  range  [1,2],  Review  article  by  Phan  et  al.  shows 
a  range  of  La-based  manganites  and  a  few  Pr-based  manganite  near 
room  temperature  as  active  magnetic  refrigerant  materials  (AMR) 
[1,3],  Further  to  enhance  the  TCR  and  MR,  several  Ag  added  La- 
manganite  composites  have  been  studied  earlier  [4-7],  The  insula¬ 
tor  oxide  additive  manganite  composites  have  shown  significant 
MR  values  but  they  shift  the  transition  point  towards  the  low  tem¬ 
perature  region  relative  to  the  pristine  manganite  with  the  similar 
behavior  in  the  magnetocaloric  effect  (MCE).  Only  a  few  reports  on 
MCE  exist  in  metal-manganite  composites.  In  the  present  commu¬ 
nication  we  have  chosen  metal  (Ag)  oxide  additive  in  Pr-manganite 
composite.  We  have  also  examined  Pr2/3Srl/3Mn03:Ag20  manganite 
composite  for  their  magnetic  refrigerating  capability  close  to  room 
temperature.  Such  a  composite  due  to  grain  boundary  effect  is 
expected  to  exhibit  significant  TCR  and  MR  properties  close  to  room 
temperature. 

2.  Experimental 

Polycrystalline  composite  samples  of  (1  -  x)Pr2;3Sr1/3Mn03  +  (x)Ag20  (x  =  0, 10, 
20  and  30  mol%)  were  synthesized  by  the  standard  solid-state  reaction  method. 
Powders  of  Pr6On,  SrC03  and  Mn02  were  mixed  in  desired  molar  fractions.  After 
proper  mixing  and  grinding  the  mixture  was  calcined  at  900  °C,  1000  °C  and 
1100  °C  each  for  24  h  with  intermediate  grindings  and  the  pellets  were  sintered 


152 


aL/Joumal  of  Alloys  and  Compounds  619  (2015)  151-156 


R.C.  Bhatt  et 

at  1350  °C  for  24  h.  Ag20  is  added  in  the  as-prepared  PSMO  material  and  pelletized. 
The  Ag20  composites  were  finally  sintered  at  1350  °C  for  1 1  h  with  furnace  cooling 
to  room  temperature.  Phase  purity  and  the  lattice  parameter  refining  of  the  samples 
are  checked  through  powder  diffractometer  using  Cu  Ka  radiation  (Rigaku)  and  the 
Rietveld  refinement  programme  (Fullprof  version).  The  grain  size  distribution  and 
surface  morphology  are  checked  through  scanning  electron  microscope  (SEM). 
Elemental  analysis  is  carried  out  using  energy  dispersive  spectroscopy  (EDS) 
attached  with  SEM.  Electrical  resistivity  and  magnetization  measurements  of  the 
samples  were  carried  out  in  magnetic  field  up  to  3  T  on  a  Physical  Property 
Measurement  System  (Quantum  Design,  USA). 

3.  Results  and  discussion 

Fig.  1  depicts  the  Rietveld  refined  X-ray  diffraction  patterns  for 
the  composite  series  (1  -  x)Pr2/3Sr1/3Mn03  +  (x)Ag20.  All  the  sam¬ 
ples  are  crystallized  in  orthorhombic  perovskite  structure  with 
Pbnm  space  group.  Rietveld  analysis  revealed  that  all  the  samples 
are  phase  pure  except  for  the  presence  of  metal  Ag  in  the  higher 
%  of  Ag20  added  composites  (30%).  The  metal  Ag  peak  is  labelled 
as  *  in  the  diffraction  pattern.  The  presence  of  metal  Ag  confirms 
the  dissociation  of  Ag20  into  Ag  during  the  sintering  process  due 
to  its  low  dissociation  temperature  (350  °C).  The  lattice  parameters 
have  been  listed  in  Table  1  and  no  considerable  change  in  the  unit 
cell  parameters  a  (A),  b  (A),  c  (A)  and  the  cell  volume  (A3)  is  noticed 
with  Ag  addition. 

The  SEM  micrographs  of  (1  -  x)Pr2/3Sri/3Mn03  +  (x)Ag20  com¬ 
posites  have  been  shown  in  Fig.  2.  Fig.  2(a)  depicts  the  grain  mor¬ 
phology  of  the  pristine  PSMO  material.  The  silver  additive  effect  is 
clearly  noticed  in  the  micrographs  of  the  composite  material 
through  shining  regions  around  the  PSMO  grains  (Fig.  2(b-d)). 

The  temperature  dependence  of  electrical  resistivity  for  the 
composite  series  has  been  shown  in  Fig.  3.  The  insulator-metal 
transition  temperature  TP  for  PSMO:AglO  and  PSMO:Ag30  samples 
has  been  found  to  be  around  300  K,  however  TP  for  PSMO:Ag20 
sample  could  not  be  ascertained  as  its  the  resistivity  is  seen  to 
be  increasing.  Transition  becomes  sharper  in  Ag  composites  com¬ 
pared  to  pristine  PSMO.  Peak  value  of  the  electrical  resistivity 
decreased  from  -130mQcm  for  PSMO  to  21.5  m  Cl  cm  for 
PSMO:  Agio  and  — 4mC2cm  for  PSMO:Ag20  sample.  The 
PSMO:Ag30  sample  has  the  resistivity  peak  value  of  14.6  m  C2  cm. 
The  composite  PSMO:Ag20  has  exhibited  lower  resistivity  than 
PSMO:Ag30.  The  reason  is  the  maximum  limit  on  the  amount  of 
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Fig.  1.  Reitveld  refined  X-ray  diffraction  patterns  for  the  composite  series 
(1  -  x)Pr2;3Sr1/3Mn03  +  (x)Ag20. 


Rietveld  refined  lattice  parameters  and  unit  cell  volume  of  the  composite  series 
(1  -  x)Pr2/3Sr,/3Mn03  +  (x)Ag20. 

Sample  a  (A)  b  (A)  c(A)  Vol.  (A3) 

PSMO  5.485  (9)  5.455  (4)  7.709  (9)  230.747 

PSMO: Agio  5.487  (0)  5.455  (7)  7.710  (2)  230.813 

PSMO:Ag20  5.487(7)  5.457(0)  7.710(7)  230.909 

PSMO:Ag30  5.486(7)  5.455(9)  7.710(3)  230.810 


Ag  that  can  be  added  to  the  grain  boundaries  (GB)  of  PSMO  manga- 
nite.  In  the  present  case,  it  appears  that  this  limit  is  between  20% 
and  30%  Ag20  addition.  In  this  range  extra  silver  may  go  to  intersti¬ 
tial  sites  leading  to  an  increase  in  the  resistivity.  The  transmission 
electron  microscopy  (TEM)  and  electron  energy  loss  spectroscopy 
(EELS)  experiments  [8]  have  shown  that  Ag  cannot  be  substituted 
at  the  rare-earth  site.  Moreover,  Ag  cannot  go  to  the  Mn-sites  also, 
as  there  is  a  large  difference  between  the  ionic  size  of  Ag 
(I.R.VI  =  1.15  A)  and  the  Mn  ion  (Mn3+,  I.R. VI  =  0.645  A;  Mn4+, 
I.R.VI  =  0.53  A)  [9],  Hume-Rothery  criteria  for  ion  substitution  is 
also  not  satisfied.  This  proves  the  extra  Ag  going  to  the  interstitials 
and  the  observed  enhancement  in  the  electrical  resistivity  (Fig.  3). 
The  observed  reduced  resistivity  in  the  Ag  composites  is  due  to  the 
fact  that  the  oxygen  liberated  from  the  Ag-0  bond  fills  the  vacancy 
in  the  Mn3+-Mn4+  bond  required  for  the  electron  transfer  through 
double  exchange  phenomena.  The  temperature  coefficient  of  resis¬ 
tance  (TCR)  of  all  the  samples  has  been  shown  in  the  inset  of  Fig.  3. 
Since  all  the  TCR  values  are  close  to  temperature  282  K,  therefore 
the  data  have  been  shifted  by  4  K  successively  towards  positive 
temperature  axis  to  avoid  the  overlapping  of  the  peaks.  TCR  of 
2.3%  K  1  for  the  PSMO  sample  has  been  enhanced  to  the  maximum 
value  of  7.8%  I<  1  for  the  PSMO:AglO  composite  which  marginally 
decreased  thereafter  to  7.2  and  6.9%  K  1  for  PSMO:Ag20  and 
PSMO:Ag30  composites  respectively. 

Fig.  4  shows  the  temperature  dependence  of  magneto-resistance 
for  the  pristine  and  Ag  added  PSMO  composites  at  1  T  applied  field 
in  the  perpendicular  direction.  Since  the  maximum  MR  values  for 
all  the  samples  have  been  found  to  be  close  to  284  K,  the  MR  data 
have  been  intentionally  shifted  by  10  K  successively  towards  the 
positive  temperature  axis  for  clear  depiction.  It  has  been  noticed 
that  the  low  temperature  MR  in  PSMO  has  suppressed  to  negligibly 
small  values  for  Ag  composites.  The  reasons  behind  this  are:  (i) 
grain  boundaries  are  non-conducting  in  PSMO  (due  to  disorder, 
strain  and  spin  scattering)  which  offer  resistance  to  the  conducting 
electrons.  When  field  is  applied  the  spins  gets  aligned  in  the  field 
direction  and  hopping  of  electrons  takes  place  which  generates 
more  MR,  (ii)  metallic  Ag  which  is  not  going  to  the  lattice  sites  is 
occupied  in  the  grain  boundaries  and  grain  surfaces  of  PSMO  there¬ 
fore  offers  less  resistance  (or  repairs  disorder,  strain  and  spin  scat¬ 
tering)  as  compared  to  pristine  PSMO  and  less  MR  is  generated  with 
the  application  of  field.  The  near  room  temperature  MR  has  been 
found  to  increase  from  17%  for  PSMO  to  the  maximum  value  of 
30.5%  for  PSMO: Agio  composite.  For  PSMO:Ag20  and  PSMO:Ag30 
composites  the  MR  dropped  only  marginally  to  -29%.  Researchers 
usually  have  reported  the  maximum  MR  value  in  27%  Ag  added 
manganite  and  less  thereafter  which  was  not  in  the  present  case 

[10] ,  The  TCR  and  MR  values  in  the  present  study  have  been  found 
to  be  comparable  or  greater  than  some  of  the  reported  values  in  the 
literature  viz.  —30%  MR  at  1  T  with  —9%  TCR  (300  K)  in  La0.7Ca0.2_ 
Sr0.iMnO3:Ag  [4],  25.5%  MR  at  1.2  T  (310  K)  in  La0.7Ag0.3Mn03 

[11] ,  -24%,  34%  MR  at  IT,  2 T  respectively  with  6.4% K  1  TCR 
(310  K)  in  (Lao.7Ca0.2Sro.iMn03)0.9Pd0.1  [12],  23%  at  5  T  (300  K)  in 
(Lao.7Cao.3Mn03)o.9Ago.i  [13],  31%  MR  at  1  T  (300  K)  in  La0.7Ca0.2- 
Sr0.iMnO3:Ag  [5],  27%  room  temperature  MR  at  1.15  T  in  La0.8333_ 
Na0.i67Mn03:Ag  [14],  40%  room  temperature  MR  at  2.5  T  in 
(Lao.7Cao.2Sr0.iMnC>3)o.75Ago.25  [15],  25%  room  temperature  MR  at 
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Fig.  2.  Scanning  electron  micrographs  of  (a)  PSMO,  (b)  PSMO:AglO,  (c)  PSMO:Ag20  and  (d)  PSMO:Ag30  samples. 


T  (K) 


Fig.  3.  Temperature  dependence  of  the  zero  field  electrical  resistivity  for  pristine 
and  10%,  20%  and  30%  Ag20  added  PSMO  samples.  Inset  shows  the  corresponding 
TCR  of  the  samples  with  4  K  successive  shift  in  temperature-axis. 


1.2  T  in  Las/eAgi/sMnOa  [16],  42%  MR  at  0.6  T  (194  K)  in  (Pr2/3Ba1/3 
MnO3)0.73Pd0.27  [17],  40%,  82%  MR  at  0.6  T,  5T  respectively 
(194  K)  in  (Pr2/3Bai/3Mn03)o.7Ag0.3  composite  [18,19]  and  33.5% 
MRatl  T  (284  I<)  with  9.7%  K1  TCR (281  I<)  in  Pr2/3Sr1/3MnO3:Pd30 
composite  [20],  The  comparison  clearly  shows  PSMO:Ag  composite 
system  as  potential  bolometric  and  magnetic  sensing  material. 

The  temperature  dependence  of  the  DC  magnetization  M(T)  for 
the  composite  series  has  been  measured  at  a  small  applied  field 
of  500  gauss  in  field  cooled  mode  and  is  shown  in  Fig.  5.  The  10  I< 
shift  towards  the  positive  x-axis  in  the  magnetization  data  is 
purposefully  made  to  avoid  the  overlapping  of  the  peaks.  Tc  of  the 
samples  are  shown  in  the  inset  of  Fig.  5,  and  are  found  close  to 
282  K.  The  nearly  invariant  Tc  again  confirms  the  fact  that  Ag  does 
not  occupy  any  lattice  sites  (i.e.  Pr/Sr-site  or  the  Mn-site)  so  that  the 
Mn3+-Mn4+  ratios  remains  unchanged.  We  can  see  that  the  overall 
moment  (emu/g)  has  decreased  for  the  Ag  composites.  This  is  due  to 
the  magnetic  dilution  effect  of  paramagnetic  silver  [13,15]. 


Fig.  6  shows  isothermal  magnetization  M(H)  curves  registered 
in  magnetic  field  up  to  3  T  in  a  temperature  range  276-310  K  for 
(a)  10%,  (b)  20%  and  (c)  30%  Ag20  added  PSMO  composites.  In 
the  FM  region  the  isotherms  are  non-linear  and  above  Tc  in  the 
PM  region  the  isotherms  become  linear.  To  understand  the  order 
of  transition,  their  Arrott  plots  M2  versus  (H/M)  have  been  drawn 
using  the  magnetization  isotherm  data  and  are  shown  in 
Fig.  6(d)— (f)  [21  ].  The  nature  of  magnetic  phase  transition  by  Arrott 
plots  can  be  understood  using  the  Banerjee  criterion  [22],  Accord¬ 
ing  to  this  criterion,  the  positive  slope  of  all  the  Arrott  plots  gives 
second  order  magnetic  phase  transition  while  negative  slope  of 
some  of  these  plots  suggest  first  order  transition.  In  our  case, 
absence  of  negative  slope  in  all  the  Arrott  plots  of  Ag-composites 
confirms  the  second  order  transition.  According  to  the  mean  field 
theory  for  ferromagnetic  long  range  order,  the  Arrott  plot  should 
show  a  set  of  parallel  lines  around  Tc  and  at  Tc  and  a  straight  line 
should  pass  through  the  origin  [23-25],  In  our  case  the  Arrott  plots 


M(emu/g)  M(emu/g) 
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T  (K) 


do  not  follow  the  mean  field  theory  and  the  lack  of  linearity  in  the 
Arrott  plots  suggest  the  existence  of  ferromagnetic  short  range 
order. 

Assuming  classical  thermodynamics  theory  and  using  Max¬ 
well’s  entropy  relation,  the  expression  for  magnetic  entropy 
change  comes  to  be  [26]: 


A  Sm(T,H)  = 


J*1™  ( dM(T,H y 


dH 


In  case  of  magnetization  measurements  performed  at  small  dis¬ 
crete  field  and  temperature  intervals,  this  integral  can  be  approxi¬ 
mated  as  [27]: 


IASmI  =  £ 


Mi  -  Mm 
■Tm-T 


Fig.  5.  Temperature  dependent  DC  magnetization  curve  for  the  pristine  and  10%,  where  M,  and  Mi+1  are  the  experimental  values  of  the  magnetization 

20%  and  30%  Ag2o  added  psmo  samples,  inset  shows  the  corresponding  -dM/dT.  at  Tf  and  Tj+1  respectively.  The  magnetic  entropy  change  (ASm)  for 
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Fig.  6.  (a)-(c)  Isothermal  magnetiz 


i  M(H)  curves  at  different  temperatures  for  10%,  20%  and  30%  Ag20  added  PSMO  samples  and  (d)-(f)  their  corresponding  M2-(ff/M) 
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PSMO:Ag  composites  has  been  calculated  using  the  isothermal 
magnetization  data.  Fig.  7  shows  the  temperature  dependence  of 
magnetic  entropy  change  (ASm)  for  PSMO,  PSMO:AglO,  PSMO:Ag20 
and  PSMO:Ag30  samples  at  field  variation  of  0-3  T.  The  A SM  values 
have  been  found  to  be  (i)  3.3  J  kg  1 1<  1  at  1  T,  5.8  J  kg  1  K  1  at  2  T 
and  8  J  kg  1  I<  1  at  3  T  for  PSMO:AglO,  (ii)  3.3  J  kg  1 1<  1  at  IT, 
5.9  J  kg-1  K  1  at  2  T  and  8.1  J  kg  1  K  1  at  3  T  for  PSMO:Ag20,  and 
(iii)  3.5  J  kg1  K  1  at  1  T,  6.1  J  kg  1  K  1  at  2  T  and  8.4  J  kg1  K  1  at 
3  T  for  PSMO:Ag30  composites  respectively  (Table  2).  As  may  be 
seen  from  Fig.  7,  these  values  for  the  composite  are  quite  high  in 
comparison  to  the  pristine  PSMO.  The  magnetic  entropy  change  val¬ 
ues  show  an  increasing  trend  with  increase  in  Ag  concentration. 
From  Fig.  7  it  is  evident  that  PSMO  shows  double  peak  nature 
(two  transitions)  at  higher  field  value  which  is  absent  in  the  Ag 
composites.  Since  these  samples  were  prepared  in  air  so  the  pristine 
sample  may  possess  oxygen  content  less  than  ‘3’  in  the  grain 
boundary  region.  At  lower  applied  magnetic  field,  all  the  grains/ 
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Fig.  7.  Temperature  dependence  of  magnetic  entropy  change  (ASM)  for  (a)  PSMO 
and  PSMO: Agio,  (b)  PSMO:Ag20  and  (c)  PSMO:Ag30  samples  at  H  =  1  T,  2  T  and  3  T 
fields  respectively. 


Table  2 

Experimental  values  of  magnetic  entropy  change  (ASM)  and  refrigeration  capacity  for 
PSMO:Ag  composites. 

Samples  |ASM|  (Jkg-1 1C1)  at  RCQkg  ’jat _ 

IT  2  T  3  T  IT  2  T  3T 

PSMOiAglO  3.3  5.8  8  38.1  73.3  104.0 

PSMO:Ag20  3.3  5.9  8.1  39.5  91.0  107.7 

PSMO:Ag30  3.5  6.1  8.4  37.1  75.3  105.4 


domains  (oxygen  rich/deficient)  will  try  to  rotate  in  the  field  direc¬ 
tion.  Therefore  we  will  observe  only  single  transition  at  lower  field 
(Fig.  5).  On  the  other  hand,  at  high  field  values  it  seems  that  the  oxy¬ 
gen  less  domains  grow  at  a  faster  rate  as  compared  to  oxygen  rich 
domains  whose  effect  is  clearly  visible  in  the  form  of  inhomogene¬ 
ity  or  two  transitions  in  Fig.  7.  This  feature  is  absent  in  composites 
since  oxygen  liberated  from  the  dissociation  of  Ag-0  bond  replen¬ 
ishes  the  oxygen  loss  resulting  in  one  type  of  domains  and  hence 
single  transition  at  higher  field  also. 

The  magnetic  cooling  efficiency  of  a  magnetocaloric  material  is 
defined  as  relative  cooling  power  (RCP)  or  refrigeration  capacity 
(RC)  is  calculated  by  taking  the  product  of  the  peak  ASm  value 
and  the  full-width  at  half  maximum  (STfwum  =  T2-T1)  in  the  tem¬ 
perature  dependent  magnetic  entropy  change  curve  (A SM-T)  as 

RC  =  ASm  x  <5Tfwhm 

Thus  obtained  RC  values  are  found  to  be  (i)  38.1  J  kg-1  at  1  T, 
73.3  J  kg1  at  2  T,  104.0J  kg"1  at  3  T  for  PSMO:AglO,  (ii)  39.5J  kg"1 
at  1  T,  91.0  J  kg-1  at  2  T,  107.7  J  kg1  at  3  T  for  PSMO:Ag20  and  (iii) 
37.1  Jkg1  at  IT,  75.3  Jkg1  at  2T,  105. 4  Jkg  1  at  3  T  for 
PSMO:Ag30  composite  respectively.  The  RC  has  been  found  to  be 
maximum  for  PSMO:Ag20  and  then  decreased  only  marginally  for 
PSMO:Ag30  composite  (Table  2).  The  observed  results  on  MCE  in 
our  case  have  been  found  to  be  comparable  or  greater  than  some 
of  reported  values  in  literature  viz.  ASm  of  8.52  J  kg1  K1  at  5  T 
(300  K)  in  Pr0.63Sr0.37MnO3  single  crystal  [3],  A SM  of  7.6J  kg-1  K  1 
at  5T  (298  K)  in  Lao.7Cao.2Sro.,: Agio  [5],  A SM  of  3.5  J  kg  1  I<  1  at 

1  T,  6.3  J  kg-1  K  1  at  2  T,  8.7  J  kg”1  K  1  at  3  T  and  RC  of  34.7  J  kg”1 
at  1  T,  65.5  J  kg-1  at  2  T,  87.9  J  kg"1  at  3  T  (283  K)  in  Pr2/3Sri/3Mn03: 
PdlO  composite  (our  earlier  work)  [20],  A SM  of  (2.6-3.3)  J  kg-1  K  1 
and  RC  of  (57-98) Jkg-1  at  2.6 T  (287-303  K)  in  La-deficient 
Lao.8Ag0.iMn03  system  [28],  A SM  of  2.8  to  5.6  J  kg-1  K  1  and  RC  of 
68  to  118  J  kg-1  at  2.6T  (269-303  K)  in  (L-Ag)Mn03  system  [29], 
ASm  of  2.3  J  kg  1  K  1  and  RC  of  34.5  Jkg  1  at  2.5  T  (320  K)  in 
Pro.6Sro.4Mn03  [30],  A SM  of  1.84J  kg”1  K  1  and  RC  of  92  Jkg  1  at 

2  T  (300  K)  in  Pro.eSrojsNao.osMnOa  [31],  A SM  of  4.81  J  kg  1  K  1 
and  RC  of  260.7  J  kg1  at  5  T  (160  K)  in  Sr  deficient  Pro.6Sr0.35Mn03 
[32],  ASm  of  3.8  J  kg1  K  1  and  RC  of  295  J  kg-1  at  5  T  (275  K)  in 
Pro.52Sr0.48Mn03  single  crystal  [33],  Thus  the  studied  PSMO:Ag  com¬ 
posite  series  having  high  7.8%  K  1  TCR,  30.5%  MR  at  1  T  and  large 
magnetocaloric  effect  (ASM  of  3.5  J  kg-1  K  1  at  1  T,  6.1  J  kg1  K  1  at 
2  T  and  8.4  J  kg"1  K  1  at  3  T  and  RC  of  39.5  Jkg1  at  1  T,  91. 0J  kg”1 
at  2  T,  107.7  J  kg-1  at  3  T)  makes  the  studied  composite  system  a 
potential  candidate  for  the  bolometric,  magnetic  sensing  and 
magnetic  refrigerating  based  devices  near  room  temperature. 

4.  Conclusions 

Magneto-transport  and  magnetocaloric  effect  in  Pr2/3Sr,/3 
Mn03:Ag20  (PSMO:Ag)  with  Ag20  (10-30  mol%)  have  been  studied 
by  resistivity  and  magnetization  measurements.  Temperature  coef¬ 
ficient  of  resistance  (TCR),  magneto-resistance  (MR)  and  magnetoc¬ 
aloric  properties  of  the  composite  have  shown  different  responses  to 
the  Ag  addition.  TCR  changes  randomly  with  Ag,  first  increases  for 
PSMO: Agio  composite  to  7.8%  K1  and  then  decreases  marginally 
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with  increasing  Ag  content.  MR  has  been  found  to  show  a  maximum 
value  of  30.5%  at  1  T  applied  field  for  PSMO:AglO  composite.  Mag¬ 
netic  entropy  change  (A SM)  increased  with  increasing  Ag  content 
and  found  to  be  3.5  J  kg  1 1T1  (IT),  6.1  J  kg  1 K  1  (2T)  and 
8.4  J  kg  1  K  '  (3  T)  for  PSMO:Ag30  composite  at  285  K.  The  maxi¬ 
mum  refrigeration  capacity  (RC)  has  been  found  to  be  39.5  J  kg  1 
( 1  T),  91 .0  J  kg"1  (2  T)  and  1 07.7  J  kg1  (3  T)  for  the  PSMO:  Ag20  com¬ 
posite.  TCR,  MR,  ASm,  and  RC  values  have  been  compared  with  some 
existing  reports  in  literature  and  have  been  found  to  perform  better. 
PSMO:Ag  composite,  therefore  exhibits  potential  for  bolometric, 
magnetic  sensing  and  magnetic  refrigerating  applications  near  room 
temperature. 
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